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(54) Printing on a medium comprising used labels 

(57) A thermal transfer printer which includes a 
labeling media drive subassembly (28) and ribbon drive 
subassembly (32) which cooperatively advance labeling 
media and a thermal transfer ink ribbon past a print 
head subassembly (30). A labeling media supply spool 
(70) is rotatably driven by the labeling media drive sub- 
assembly to feed labeling media. The labeling media 
supply spool (70) has labeling media with a plurality of 
labels on a web wrapped around a spool core. An inven- 
tory of labels available for printing on the spool is stored 
on a memory device. The memory device is electrically 
connected to printer circuitry (44) in a printer. When the 
printer prints on a label, the inventory on the memory 
device is updated to reflect the unavailability of the 
printed label. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to printer sup- 
ply spools, particularly to a method and apparatus for 
maintaining a transportable inventory of labels available 
for printing remaining on a supply spool. 

DESCRIPTION OF THE BACKGROUND ART 

[0002] There are a number of U.S. patents that dis- 
close electronic apparatus for printing indicia on labels, 
some of which are described in U.S. Pat. Nos. 
4,440,248, Teraoka; 4,501,224, Shibayama; 4,630,538, 
Cushing; and 4,655,129, Wirth et al. 
[0003] The electronic machines for printing labels of 
the type disclosed above all include the same general 
combination of elements, a print head, means for feed- 
ing labeling media to be printed past the print head, a 
microprocessor, a read only memory programmed with 
appropriate instructions to operate the microprocessor, 
a random access memory, a keyboard with letter, 
number, and function keys for the entry of alphanumeric 
information concerning the indicia to be printed, and a 
visual display such as a LED/LCD unit to assist the 
operator in using the machine. 

[0004] The labeling media comprises a roll of pres- 
sure sensitive tape (continuous media or die cut 
labels)that is attached to a continuous roll of release 
liner. The release liner is fed through the printer and leg- 
ends are printed on the label media. Labels are formed 
by cutting the tape after the legends are printed on the 
continuous media or by printing on the die cut label 
media. The labels are then removed from the release 
liner and attached to the objects needing identification. 
As there are many types of label applications, there are 
many combinations of label materials and release liners 
that provide labels of varying sizes, colors, formats, and 
environmental resistance. 

[0005] A particular type of print head employs ther- 
mal transfer printing technology. Thermal transfer print- 
ing uses a heat generating print head to transfer colored 
coating containing wax, carbon black, or the like, from a 
thermal transfer ribbon to a labeling media. By using 
digital technology, characters are formed by energizing 
a sequence of pixels on the print head which in turn melt 
the coating on the ribbon transferring the image to the 
labeling media. 

[0006] in a known thermal transfer printer such as a 
label printer, labeling media is fed by a platen roller 
simultaneously with a ribbon feed roller feeding an ink 
transfer ribbon. While the labeling media driven by the 
platen roller runs between the print head and the rotat- 
ing platen roller, the transfer ribbon is passed between 
the print head and the platen roller by rotating the ribbon 
feed roller. As a result, the labeling media and the trans- 
fer ribbon pass together in overlay relationship between 



the print head and the platen roller. 
[0007] One particular labeling media known in the 
art is die cut labels which are removably mounted on a 
release liner or web in rows across the web width. When 

5 printing die cut labels on a thermal transfer, continuous 
media printer, arranged with more than one die cut label 
across the web width, if the printer ceases printing and 
all of the labels in a row are not used, there is no known 
method in the prior art to automatically determine which 

w labels in the row are available for printing. This results in 
label waste, as the printer must assume a potentially 
incorrect label configuration. This situation can also 
occur when a partially used labeling media spool is 
inserted into a printer. If a row is partially used, the user 

is must advance the labeling media to the first full row 
wasting the labels in the partially used row. 

SUMMARY OF THE INVENTION 

20 [0008] The present invention provides a thermal 
transfer printer which includes: a spool that carries labe- 
ling media comprised of rows of labels mounted along 
the length of a web rolled up on the spool; an inventory 
of the labels is stored on an electronic memory device 

25 mounted to the spool; and the memory device is electri- 
cally connected to printer circuitry when the spool is 
mounted therein. When the printer prints on a label, the 
inventory on the memory device is updated to reflect the 
unavailability of the printed label. 

30 [0009] The present invention accomplishes the 
general objective of maintaining an inventory of labels 
available for printing in a labeling media supply spool. 
This objective is accomplished by providing a memory 
device associated with the spool containing a label 

35 inventory, and updating the inventory when a label is 
used. 

[0010] Another objective of the present invention is 
to provide a transportable label inventory for a partially 
used labeling media supply spool. This objective is 
40 accomplished by attaching the memory device having 
the inventory stored therein to the labeling media supply 
spool. 

[001 1 ] These and still other objects and advantages 
of the present invention will be apparent from the 

45 description which follows. In the detailed description 
below, preferred embodiments of the invention will be 
described in reference to the accompanying drawings. 
These embodiments do not represent the full scope of 
the invention. Rather the invention may be employed in 

so other embodiments. Reference should therefore be 
made to the claims herein for interpreting the breadth of 
the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0012] 

Fig. 1 is a front, right side perspective view of a 
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thermal transfer printer which employs the present 
invention; 

Fig. 2 is a front, left side perspective view of the 
printer in Fig. 1 ; 

Fig. 3 is a front, right side perspective view of the 5 
printer of Fig. 1 with the housing removed; 
Fig. 4 is a rear, left side perspective view of the 
printer chassis lower frame of Fig. 3; 
Fig. 5 is a bottom , left side perspective view of the 
printer chassis top frame of Fig. 3; 10 
Fig. 6 is a top , right side perspective view of the 
printer chassis top frame of Fig. 3; 
Fig. 7 is a front, right perspective view of the printer 
in an open configuration; 

Fig. 8 is a sectional elevation view of Fig. 3 showing 15 
the media and ribbon paths; 

Fig. 9 is a block diagram of printer circuitry of the 
printer of Fig. 1 ; 

Fig. 10 is a perspective view of one end of a labe- 
ling media supply spool; 20 
Fig. 11 is a side view of the memory device of Fig. 
12; 

Fig. 12 is a side view of the chip holder of Fig. 7; 
and 

Fig. 13 is an exploded view of the electrical recep- 25 
tacle of Fig. 7. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

[0013] As shown in Figs. 1-8, a thermal transfer 
printing machine 10 which employs the preferred 
embodiment of the present invention includes a molded 
plastic housing 12 having a front 14, opposing sides 18, 
20, and a metal back 16. The housing 12 encloses 35 
printer subassemblies 28, 30, 32, 34, and 36 mounted 
on a chassis 38 (shown in Figs. 3-5), and supports a 
LCD display 22 pivotally mounted to the housing front 
14. Labels 43 printed on labeling media 40 are ejected 
from the printer 1 0 down an exit chute 24, and through 40 
an opening 26 formed in the housing side 20. The LCD 
display 22 displays printer status and error indicators to 
a user. Printer circuitry 44 mounted to the chassis 38 
controls the printer subassemblies 28, 30, 32, 34, and 
36 and powers the LCD display 22. 45 
[0014] Referring to Figs. 2-5, the printer chassis 38 
is supported by a substantially rectangular base 46 
which provides the foundation for the printer 10. The 
base 46 has a top 48, bottom 50, and sides 52. Four feet 
54 mounted in each corner of the base bottom 50 sup- 50 
port the base 46. The housing 12 is attached to the 
base 46 with screws (not shown) threadably engaging 
clips 55 extending from the base sides 52. 
[0015] The chassis 38 supports the subassemblies 
28, 30, 32, 34, and 36, and has a bottom frame 53 55 
mounted to the printer base top 48, and a top frame 56 
pivotally mounted to the bottom frame 53. Looking par- 
ticularly at Fig. 4, the chassis bottom frame member 53 
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includes a pair of opposing frame side members 58 
mounted to the base top 48 using screws or the like, and 
supports a labeling media drive subassembly 28, a cut- 
ter subassembly 34, and a label eject subassembly 36. 
Looking particularly at Figs. 5 and 6, the chassis top 
frame 56 has an end frame member 60 joining a pair of 
opposing frame side members 62 which support a print 
head subassembly 30 and a thermal transfer ink ribbon 
subassembly 32. 

[0016] As shown in Fig. 7, pivotally mounting the 
top frame 56 allows the user to open the chassis 38 in a 
clam-shell fashion exposing the subassemblies 28, 30, 
32, 34, and 36 for easy maintenance. A pneumatic pis- 
ton 64 mounted to the top and bottom frames 56,53 
restricts the chassis 38 from opening too quickly and 
damaging the subassemblies 28, 30, 32, 34, and 36 
from jarring. Looking at Fig. 7, a latch 66 mounted to the 
base side 52 catches the chassis top frame member 60 
to hold the chassis 38 in the closed position during 
printer operation, and is released by a button 68 
mounted to the base side 52. 

[0017] Referring back to Figs. 3 and 4, the labeling 
media drive subassembly 28 feeds labeling media 40 
from the rotatably mounted labeling media supply spool 
70 past the print head assembly 30. The labeling media 
40 is comprised of a carrier web 41 which supports an 
adhesively backed material, such as labels 43 or a con- 
tinuous sheet of vinyl or polyester. The size, color, and 
type of label material carried by the spool 70 varies 
depending upon the particular print application. 
[0018] The labeling media 40 unrolls off the spool 
70 as it is driven by the labeling media drive subassem- 
bly 28. The labeling media drive subassembly 28 
includes a master drive cone 84 (shown in Fig. 8) rotat- 
ably mounted to one of the chassis bottom frame side 
members 58, and a slave cone 86 rotatably mounted to 
the opposing chassis bottom frame side member 58. 
The cones 84,86 support the labeling media supply 
spool 70 therebetween. A stepping motor 88, mounted 
to the same frame member 58 as the master drive cone 
84, rotatably drives the master drive cone 84 to dis- 
pense labeling media 40 from the supply spool 70. A 
stepping motor gear mechanism 90 driven by the step- 
ping motor 88 drives an idler roller 92 and the platen 72 
to feed the labeling media 40 past the print head assem- 
bly 30. 

[0019] Referring to Figs. 3 and 10, the labeling 
media supply spool 70 includes labeling media 40 
wrapped around an elongated body 212 having oppos- 
ing spool ends 210. A circumferential groove 222 
formed in the spool body 212 proximal one of the spool 
ends 21 0 receives a chip holder 1 79 described in detail 
below. The spool ends 21 0 have sockets 21 1 formed to 
engage the labeling media drive subassembly cones, 
such as fully described in a copending EP Patent Appli- 
cation entitled "PRINTER SPOOL", claiming priority of 
US 09/349,825 of July 8, 1999, filed concurrently with 
the present application, and which is fully incorporated 
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herein by reference. 

[0020] Referring to Figs. 3, 7, and 10-13, an elec- 
tronic memory device 1 75 is mounted on the chip holder 

1 79 which is slidably mounted to the spool end 21 0. The 
chip holder 179 positions the memory device 175 to s 
electrically connect with a set of stationary contacts 1 82 
which are part of the printer circuitry 44. The stationary 
contacts 182 are mounted in an electrical receptacle 

1 80 which is mounted to the chassis side frame 58 prox- 
imal the spool end 210. As the spool 70 rotates during 10 
use, the memory device 175 remains fixed to the sta- 
tionary contacts 1 82 to communicate with the printer cir- 
cuitry 44. 

[0021] The memory device 175 is an electrically 
alterable read only memory (EAROM).such as the Xicor 75 
X76F101 smart chip, available from Xicor, Inc., Sunny- 
vale, California. The contents of the memory device 1 75 
can be changed, but are not lost when power is 
removed from the device 1 75. As shown in Figs. 1 1 and 
12, the memory device 175 includes a printed circuit 20 
board 184 having the memory device in integrated cir- 
cuit form 1 86 mounted on one side, and electrical con- 
tacts 1 82 (best shown in Fig. 1 1 ) electrically connected 
to the integrated circuit 186 etched into the other side. 
[0022] Referring to Figs. 3 and 11, the memory 25 
device 1 75 stores a supply spool label inventory includ- 
ing the number and location of every label 43 of the 
labeling media 40 on the supply spool 70 available for 
printing. A label available for printing is either an 
unprinted label or, in the case of a label capable of being 30 
printed on multiple times, the number of remaining avail- 
able printings on a particular label. Other information, 
such as date of manufacture, labeling media web width, 
desired platen pressure, and the like, can also be stored 
on the memory device 175. 35 
[0023] As shown in Fig. 9, the printer circuitry 44 is 
electrically connected to the memory device 175, and 
controls the printer subassemblies 28, 30, 32, 34. The 
printer circuitry 44 may perform a "read" operation to 
acquire information from the memory device 1 75, such 40 
as the inventory of labels available for printing. As the 
print head subassembly 30 prints, the printer circuitry 
44 performs a "write" operation to update the label 
inventory. This ensures every available label is used. 
[0024] As shown in Figs. 3 and 1 1 , the memory 45 
device 175 is mounted to a chip holder 179 which 
secures the memory device 175 to the labeling media 
supply spool 70, and properly locates the memory 
device electrical contacts 1 82 within an electrical recep- 
tacle 1 80 (shown in Figs. 3 and 7) mounted to the chas- 50 
sis side frame proximal the spool end 210. Electrical 
contacts 1 81 , shown in Fig. 13, mounted in the electrical 
receptacle 180 engage the memory device electrical 
contacts 1 82 to electrically connect the memory device 
1 75 to the printer circuitry 44 (shown in Fig. 9). 55 
[0025] Referring to Figs. 3, 7, and 11, the chip 
holder 179 encircles the spool end 210, and has a sub- 
stantially flat portion 188 for affixing a label 202 and 



mounting the memory device 175 thereon. A loop 190 
extends from the flat portion 188, and is received in the 
groove 222 formed proximal the spool end 21 0 to slida- 
bly attach the chip holder 1 79 to the spool end 210. 

[0026] A rib 192 formed on the loop periphery 
strengthens the loop 190, and extends through the flat 
portion 188 to divide it into a chip mounting section 198 
and a label section 200. Advantageously, the rib 192 
also serves as a stop to abut the electrical receptacle 
1 80 and properly locate the chip electrical contacts 1 82 
in the receptacle 1 80. 

[0027] The chip holder flat portion label section 200 
receives a label 202 for providing machine readable 
information, such as a barcode, and user readable infor- 
mation, such as printed text. A finger lip 204 extends 
from the label section 200 to aid the user when inserting 
or extracting the chip holder 179 from the electrical 
receptacle 180. The rib 192 extends along an outer 
edge of the finger lip 204 to provide a surface for the 
user to press the holder 179 into the receptacle 180, or 
to grasp and pull the holder 179 out of the receptacle 
180. 

[0028] The chip mounting section 1 98 has a cavity 
208 formed therein for receiving the memory device 
175. The memory device 175 is mounted in the cavity 
208, using methods known in the art , such as ultrasonic 
welding, adhesives and the like, so as to present the 
electrical contacts 182 in a predetermined orientation 
for engagement by the stationary electrical receptacle 
contacts 1 82. 

[0029] Referring to Figs. 7, 9, 11, and 13, the chip 
mounting section 1 98 is slipped into a slot 224 formed in 
the electrical receptacle 1 80 to electrically connect the 
memory device 1 75 to the printer circuitry 44. As shown 
in Fig. 13, the electrical receptacle 180 has a housing 
220 with the slot 224 for receiving the chip mounting 
section 198 of the chip holder 179. The stationary 
receptacle contacts 182 are mounted in the receptacle 
housing 220 on a removable plate 226 to simplify 
assembly, and are arranged facing the slot 224 to elec- 
trically engage the memory device electrical contacts 
1 82. A limit switch 228 mounted to the plate 226 is elec- 
trically connected to the printer circuitry 44, and pro- 
vides a signal to the circuitry 44 when the chip holder 
179 is fully inserted in the housing slot 224. Preferably, 
the electrical receptacle 180 is a memory cell reader, 
available from Amphenol of Canton, Michigan, which 
has stationary electrical contacts specially adapted for 
engaging the preferred smart chip electrical contacts. 
[0030] Referring now to Figs. 5-8, the thermal trans- 
fer ink ribbon drive subassembly 32 is mounted to the 
chassis top frame 56, and feeds the thermal transfer ink 
ribbon 76 past the print head subassembly 30 from an 
ink ribbon supply spool 78 to an ink ribbon take up spool 
80. The ink ribbon drive subassembly 32 includes an ink 
ribbon supply spool master drive cone 94 and opposing 
slave cone 96, an ink ribbon take up spool master drive 
cone 98 and opposing slave cone 100, and a gear 
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mechanism 102 for rotatably driving the master drive 
cones 54,58. 

[0031] As in the labeling media drive subassembly 
28, each ink ribbon spool 78,80 is supported at its ends 
by the master drive cone 94,98 and the opposing slave 
cone 96,100. The master drive cones 94,98 are rotata- 
bly driven by the gear mechanism 1 02 mounted on one 
side of the top frame side member 62 to rotatably drive 
the take up spool 80 and pull the ink ribbon 76 past the 
print head 74. The gear mechanism 102 is mounted on 
the same top frame side member 62 as the master drive 
cones 94,98 and engages the labeling media drive gear 
mechanism 90 to provide synchronous movement of the 
labeling media 40 and ink ribbon 76 past the print head 
74. 

[0032] As shown in Fig. 8, the print head sub- 
assembly 30 in the printer 10 is arranged to cooperate 
with the thermal transfer ribbon 76 and the labeling 
media 40 such that the thermal print head 74 can print 
characters or symbols on the labeling media 40. Ther- 
mal transfer printing is described in greater detail in U.S. 
Patent No. 5,078,523 which is incorporated herein by 
reference. 

[0033] The labeling media 40 and ribbon 76 are 
advanced past the print head subassembly 30 by the 
platen 72 which urges the ribbon 76 and labeling media 
40 in close cooperation with the print head 74. The print 
head subassembly 30 is fully described in a copending 
EP Patent Application entitled "PRINTER WITH VARIA- 
BLE PLATEN PRESSURE", claiming priority of US 
09/349,529 filed concurrently with the present applica- 
tion, and which is fully incorporated herein by reference. 
[0034] Referring to Figs. 2-4, once the print head 
subassembly 30 completes printing labels 43 in a row 
on the labeling media 40, the labeling media drive sub- 
assembly 28 advances the printed labeling media 40 
past the cutter subassembly 34. The cutter subassem- 
bly 34 cuts the printed labeling media 40 which is 
ejected by the label eject subassembly 36 down the exit 
chute 24, and out of the housing opening 26 (chute 24 
and exit housing 26 are shown in Fig. 2). The cutter sub- 
assembly 34 and label eject subassembly 36 are fully 
described in a co-pending EP patent application entitled 
"PRINTER WITH CUTTER EJECT SYSTEM," claiming 
priority of US 09/349, 530 of July 8,1999 filed concur- 
rently with the present application, and which is fully 
incorporated herein by reference. 
[0035] Referring to Figs. 1-13, in use, a user loads 
the labeling media supply spool 70 into the printer 10, 
and slips the chip holder 1 79 into the receptacle slot 224 
to electrically connect the memory device 175 to the 
printer circuitry 44. The circuitry 44 in the printing 
machine 10 reads the label inventory (and any other 
information) from the memory device 175, and drives 
the subassemblies 28, 30, 32, 34, and 36 to advance 
the labeling media 40 into position for printing on the 
first available label. The printer 10 then prints desired 
indicia on the labels 43, beginning with the first available 
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label. Each time the printer 10 prints on a label, the 
printer circuitry 44 updates the memory device 1 75 to 
reflect the unavailability of the printed label. Advanta- 
geously, if the supply spool 70 is removed from the 

5 printer 1 0 prior to consuming all of the labels 43, or the 
printer 10 is deenergized, the inventory of available 
labels on the spool 70 remains intact on the memory 
device 175. When the spool 70 is reloaded into a like 
configured printer, or the printer 10 is reenergized, the 

ro inventory of available labels is electrically communi- 
cated to the printer circuitry 44 to avoid wasting unused 
labels. 

[0036] While there has been shown and described 
what are at present considered the preferred embodi- 

75 ment of the invention, it will be obvious to those skilled 
in the art that various changes and modifications can be 
made therein without departing from the scope of the 
invention defined by the appended claims. 
[0037] The invention described can be summarized 

20 as follows: 

[0038] A thermal transfer printer includes a labeling 
media drive subassembly and ribbon drive subassem- 
bly which cooperatively advance labeling media and a 
thermal transfer ink ribbon past a print head subassem- 

25 bly. A labeling media supply spool is rotatably driven by 
the labeling media drive subassembly to feed labeling 
media. The labeling media supply spool has labeling 
media with a plurality of labels on a web wrapped 
around a spool core. An inventory of labels available for 

30 printing on the spool is stored on a memory device. The 
memory device is electrically connected to printer cir- 
cuitry in a printer. When the printer prints on a label, the 
inventory on the memory device is updated to reflect the 
unavailability of the printed label. 

35 

Claims 

1. A method for printing on a label (43) disposed on a 
removable labeling media supply spool (70) with a 

40 printing system, the method comprising the steps 
of: 

reading an inventory of labels (43) available for 
printing from a memory device (175) associ- 
45 ated with the labeling media supply spool (70); 

printing on one of said labels (43) available for 
printing; and 

altering said inventory of labels by writing data 
to said memory device (175) which indicates 
so that a printing operation was performed with 

said one label (43). 

2. The method for printing on a label disposed on a 
labeling media supply spool as in claim 1 , including 

55 the step of: 

reading other information form said memory 
device (175) to control the operation of the 
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printing system. 

3. A labeling media spool (70) comprising: 

an elongated body (21 2) having ends (21 0); s 
labeling media (40) disposed on said elongated 
body, and having labels (43) available for print- 
ing; 

a memory device attached to the elongated 
body for storing an inventory of said available 
labels; and 

means (182) for electrically connecting said 
memory device (175) to a printer system (44) 
when said spool (70) is mounted therein for use 
in printing labels. 

4. The spool as in claim 3, in which said memory 
device (1 75) is a nonvolatile and electrically altera- 
ble memory. 

5. The spool as in claim 3 or 4, in which the memory 
device (175) is mounted on a chip holder (179) 
located proximal one of said body ends (210), 
wherein, preferably, said chip holder (179) is slida- 
bly attached to said elongated body (212) such that 
the chip holder and memory device (175) remain 
stationary when the spool (70) is rotated by the 
printer system during use, and wherein, preferably, 
the chip holder (179) is slidably attached to the 
spool (70) by extending from said chip holder and 
around the elongated body (212), said loop being 
received in a circumferential groove (222) formed in 
said body proximal one of said body ends (21 0). 

6. The spool as in any of claims 3 to 5, wherein other 
information related to the operation of said printer 
system is stored in said memory device (175). 

7. A thermal transfer printer comprising: 

a chassis (38) having side frame members 
(58); 

a pair of opposing cones (84, 86), each cone 
rotatably mounted to one of said side frame 
members; 

a spool (70) supported between said pair of 
opposing cones; 

labels (43) disposed on said spool (70); 
a memory device associated with said spool 
(70) for storing an inventory of said labels; and 
printer circuitry 844) electrically connected to 
said memory device (175) to read the stored 
inventory information when printing on one of 
said labels. 

8. The printer as in claim 7, in which said printer cir- 
cuitry (44) is operable to electrically update said 
inventory stored in said memory device (175) when 
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printing on said labels (43). 

9. The printer as in claim 7 or 8, in which said memory 
device is a nonvolatile and electrically alterable 
memory. 

10. The printer as in any of claims 7 to 9, including a 
chip holder (1 79) for slidably attaching said memory 
device (175) to said spool (70) such that the mem- 
ory device remains stationary when the spool is 
rotated during us, and, 

in which, preferably, the slidable attachment is 
provided by a loop (190) which extends from 
the chip holder (179) and around the spool 
(70), and, 

in which, preferably, a groove (222) is formed 
around the spool (70) proximal an end (210) of 
said spool for receiving said loop (1 90). 

11. The printer as in any of claims 7 to 10, in which 
other information is stored in said memory device 
(175), and the printer circuitry (44) is operable to 
read the other information for controlling the print- 
ing operation. 
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(57) A thermal transfer printer which includes a la- 
beling media drive subassembly (28) and ribbon drive 
subassembly (32) which cooperatively advance labeling 
media and a thermal transfer ink ribbon past a print head 
subassembly (30). A labeling media supply spool (70) 
is rotatably driven by the labeling media drive sub- 
assembly to feed labeling media. The labeling media 



supply spool (70) has labeling media with a plurality of 
labels on a web wrapped around a spool core. An in- 
ventory of labels available for printing on the spool is 
stored on a memory device. The memory device is elec- 
trically connected to printer circuitry (44) in a printer. 
When the printer prints on a label, the inventory on the 
memory device is updated to reflect the unavailability of 
the printed label. 
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